Abstract: There is a recent renewal of interest in the relation between shifts in age structures of populations and various economic outcomes. These shifts are triggered by changes in fertility and mortality that take place some years before becoming apparent in the standard age structure and that may create windows of opportunity for subsequent development. A large number of countries in the world are still experiencing, or probably about to experience, fertility declines. This paper first characterizes differences in fertility and mortality and in related dependency ratios across regions and over time. The paper then uses a panel of 96 countries covering the period 1965-1995 to decompose the differences in fertility rates between developed and developing countries and the differences in fertility between 1960 and 1995 for several developing regions and for 22 individual countries in the Latin American and Caribbean region. These decompositions indicate that the main correlates of fertility differences across space and over time are female schooling and health, with the former having larger associations with differential fertility among regions/countries at a point of time and the latter having larger associations with fertility declines over time. This suggests that the importance of associations of increased female schooling relative to those of improved health may be overstated in the literature, which is substantially based on inferring longitudinal relations from cross-sectional data.
Introduction
In the 1990s the economics literature has had a renewed interest in how demographic conditions at a point in time may shape current and subsequent economic options. One major reason for the renewed interest in demographics is the possibility that the earlier stages of the demographic transition may offer a "window of opportunity" for increased economic growth due to reduced dependency ratios. 1 There are still large numbers of countries in which the proportions of elderly are negligible and in which most of the current or near-term-future age structure shift is in the relative weight of individuals away from the "young" age group towards the "working-age" group. 2 This shift may present a window of opportunity by increasing transitorily, but still possibly for decades, the share of the working age population with increased savings, enhanced schooling and greater economic growth resulting. 3 Perhaps the best example of this possibility being realized are the cases of several countries in East Asia, which registered the highest rates of economic growth in the world in the past three decades, precisely at the times at which large age structure shifts from young to working-age population were taking place. Bloom and Williamson (1999) estimate that demographics, in particular age-structure shifts, provided this region with a boost that accounted for about a third of its very high economic growth during this period.
This change in the age structure through shifts in the relative shares of broad age groups is triggered by fertility and mortality declines that take place some time before the changes in dependency ratios are manifested. With constant age-specific fertility and mortality rates, a population would grow at a steady rate and the age structure would remain invariant. Age structure shifts of the kind described above would not be observed. However, if fertility and 1 Another major reason for the increased interest in demography is that some of the most developed economies and some of the recently more quickly developing countries have rapidly increasing shares of "old" populations, triggering important consequences, such as imposing pressures on pension systems, saving rates, public health, and other key economic services and variables. The continuation of this age structure shift is expected to have even larger effects in the future, with substantial policy implications.
2 Throughout this paper we use "young" to refer to the 0-14 age group, "working-age" to refer to the 15-64 age group, and "old" to the 65 and older age group. Similarly we use "young dependency ratio" to refer to the ratio of the population in the 0-14 age group to that in the 15-64 age group and "old dependency ratio" to refer to the ratio of the population in the 65 and older age group to that in the 15-64 age group. 3 See for instance Bloom and Williamson (1999) , Behrman, Duryea and Székely (1999) , ADB (1997) and IDB mortality decline at different rates, as is the case during the stereotypical demographic transition from a high-fertility/high-mortality steady state to a low-fertility/low-mortality steady state, population growth and dependency ratios vary. In reality, as we document later, differences in age structures and dependency ratios across countries today are due mainly to differences in fertility rates and to paces at which fertility has declined over time.
This paper sheds light on the factors that are associated with differences in fertility across regions, and differences in the rate at which fertility has declined over time. Although many developed countries and even some developing ones have reached a stage where fertility is not likely to be reduced much further in the future, the topic is of interest because the majority of countries in the world are, or soon are likely to be, experiencing important fertility declines.
When fertility decreases very rapidly as in the fast-economic-growing East Asian economies between 1950 and 1990 (particularly in the 1970s) , the potential demographic benefit associated with population movements from young to working ages comes earlier and the effects are stronger. Therefore, for both predictions of future economic developments and for policy considerations, it is useful to identify the factors that are associated with sharper fertility reductions.
In addition to considering differences across broad regions in the world, we take a closer look within Latin America and the Caribbean (LAC). This region is of interest for at least two reasons. First, LAC is the region that in the next two to three decades on average will be experiencing the fastest demographic transition. 4 Second, LAC includes a wide range of country age structures, from some that are similar to countries with the youngest populations in the world to others that are more like the developed economies with older populations. Therefore, we can determine whether our conclusions from our aggregate regional analysis can be extended to particular countries with widely varying age structures.
The literature on fertility determinants recognizes that there may be many factors that are associated with such fertility declines. Prices of child quality may fall relative to prices of child quantity. Information about family planning options may improve. Better health and longer life expectancies may induce less fertility and more human resource investment. (1998) . 4 See Behrman, Duryea and Székely (1999) for details.
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But conventional wisdom gives primacy to empirical associations between fertility declines and increased women's schooling. Surveys of the literature on fertility repeatedly suggest that the strongest empirical association between fertility declines and observed variables in micro and aggregate studies is the inverse one between women's schooling and their fertility. Birdsall (1988) , for instance, summarizes the empirical literature as finding that: "Female education above about four years...bears one of the strongest and most consistent negative relationships to fertility" (p. 514) and that " [empirical] work has strongly confirmed the hypothesis that parents' education, especially a mother's education above the primary level, will be associated with lower fertility...." (p. 533). Schultz (1997) summarizes the literature as implying that: "...increasing education of women is generally associated with lower fertility, certainly after a threshold of about four years of schooling, a level which may be roughly equivalent to functional literacy.…" (p. 381) and summarizes his own aggregate estimates as indicating that: "The education of women is the dominant factor associated with the decline in fertility in the cross section and over time. " (p. 416) . The World Bank (1991, p. 55) asserts that "educating women [is] a key to development" and then explains this claim by presenting graphs from cross-country data that show that higher schooling for women (holding constant schooling for men) is associated with substantially reduced total fertility rates (as well as reduced infant mortality rates).
In this paper we explore aggregate empirical associations of fertility with women's schooling and with other variables over the last half of the 20 th century. Section 1 documents differences in young and old dependency ratios, fertility, and mortality and population growth rates across regions and over time for major world regions. Differences among countries within LAC are also examined. Section 2 discusses our approach and presents econometric results on associations between total fertility rates and a series of aggregate variables from various international data sources. Section 3 uses these econometric results to decompose differences in fertility across regions and over time, while section 4 focuses only on the LAC region. Section 5 concludes.
Our decompositions indicate that the main correlates of fertility differences across space and over time are female schooling and health. The former has larger associations with differential fertility in cross sections among regions/countries as is emphasized in the previous
literature. But the latter has larger associations with fertility declines over time. This suggests that the importance of associations of increased female schooling relative to those of improved health may be overstated in the literature, which is substantially based on inferring longitudinal relations from cross-sectional data.
Regional Trends in Dependency Ratios, Fertility, Mortality and Population

Growth Rates
In the stereotypic demographic transition, in the first stage mortality drops quickly and then fertility declines more slowly, with the result being high population growth and an increase in the young dependency ratio. In the next stage continuing fertility declines with mortality declining more slowly reduce population growth so that the young dependency ratio starts decreasing. The faster is the decrease in the young dependency ratio the greater is the "demographic opportunity"
presented by a high working-age population share and low dependency ratios. But as the population continues to age, the old dependency ratio increases with a concomitant reduction in the working age share despite the continuing decline in the young dependency ratio.
The time paths of the young and old dependency ratios across regions over the past halfcentury indicate wide varieties of experiences. Figure 1 plots the young dependency ratios of Africa, LAC, North America, Europe, East Asia and the rest of Asia for 1950-1995, calculated from the United Nations Population Statistics, 1998 revision (see United Nations 1998). Africa has the highest young dependency ratio throughout this period --in 1995 about 3.4 times larger than that observed for Europe, the region with the lowest ratio. The African young dependency ratio also has changed relatively little in comparison with the other developing regions. It increased a little until about 1980 but currently still is quite high and declining only slowly because of sustained high recent fertility rates. Asia and LAC have had young dependency ratios throughout this half century that have been below those for Africa, but considerably higher than those for North America and Europe. They show the inverted "U" shaped trend in young dependency ratios that is characteristic of the demographic transition, with the peak in young dependency ratios around 1970. East Asian young dependency ratios have been lower than have been those for the rest of Asia and LAC throughout this period, though they increased considerably between 1950 and 1960. They then peaked a little earlier in the 1960s and declined more sharply after the peak than in the rest of Asia and in LAC so that by 1995 they were much closer to those in North America and Europe than to those in the rest of Asia and LAC. The young dependency ratios for North America and even more so for Europe have been below those for developing countries throughout the past half-century, generally considerably below with the sole exception of East Asia recently. They both had a peak around 1960 due to the "baby boom"
(that was much stronger in North America than in Europe) and tended to decline thereafter (though with a slight baby boom "echo" in North America in the 1990s), but with lesser rates of decline than the somewhat later declines in Asia (particularly East Asia) and LAC.
Over this past half century, thus, the sharpest decline in young dependency ratios was for East Asia between 1970 and 1990. During this period, therefore, this region had the greatest "demographic opportunity" among all of the world regions. The next sharpest decline was in
North America between about 1960 and about 1980 due to the "baby boom." LAC has had a substantial decline starting around 1970 that is ongoing, but not at as fast a rate as East Asia in 1970 -1990 or North America in 1960 . Therefore, though LAC has an ongoing "demographic opportunity" and the currently fastest decline in the young dependency ratios among all of the regions, this "opportunity" is not as large as experienced earlier by East Asia due to the less rapid decline in young dependency ratios in LAC than in East Asia. Asia (excluding East Asia) has a pattern of youth dependency ratios similar to LAC, with somewhat slower rates of growth before the peak around 1970 and somewhat slower declines after that peak. Thus the rest of Asia has somewhat less of a current "demographic opportunity" than LAC and much less than East Asia had earlier. Africa, finally, is in the midst of a slow decline in young dependency ratios that promises a very small "demographic opportunity" though later in the 21 st century this region is predicted to have the fastest decline (though no where near as fast as that in East Asia in or even in LAC and the rest of Asia currently).
Figure 2 presents the old dependency ratios by region. The main feature of this figure is that Europe and North America have old dependency ratios way above those of the other regions.
The old dependency ratios in these two developed regions, moreover, have been increasing at more rapid rates than in the other regions for most of the 45-year period covered. The differences among the developing country regions are very small in comparison with the differences between the developing and the developed regions. Among the developing regions, over the entire period the old dependency ratios are positively associated with most indicators of recent development levels, with East Asia highest, LAC next, then the rest of Asia and then Africa.
East Asia has had somewhat more variance over time than the other developing regions, and in recent years the East Asian ratio has been increasing at an accelerated rate. Thus, what primarily differentiates the age structure and dependency ratios in East Asia from the other developing regions is the relative size of its working age population.
The dependency ratios of populations as summarized in Figures 1 and 2 , as already mentioned, are consequences of the demographic transition that in turn is triggered by changes in fertility and mortality. Fertility and mortality determine the rate of growth of the population and thus the relative size of each generation and the population weight of each age group.
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Figure 3 presents the regional total fertility rates (TFR), defined as the number of children that would be born to a woman exposed to the age-specific birth rates of the period for the age range 15-49. 6 Africa is the developing country region with the highest fertility and where fertility has declined most slowly. Europe also has had a slow fertility decline in this period, but in this case the reason is that this region had the lowest levels already in the 1950s. The second highest fertility rates are found in Asia (excluding East Asia) and LAC. In these two regions, fertility rates were somewhat lower than in Africa in 1950, but they subsequently declined much faster, with the result that in 1995 their fertility rates were about half of those observed in Africa.
The declines were somewhat greater in LAC than in Asia (excluding East Asia). In 1950 fertility rates in East Asia were also very similar to those in LAC but during the 1950s fertility in this region started to decline sharply and faster than in any other region in the world. By 1995, fertility in East Asia was between North American and European levels. But in LAC, the region with the second fastest reduction, fertility in 1995 still was at levels well above those for North America, East Asia and Europe. The difference between LAC and East Asia was 0.2 in 1950, but had increased by a factor of over four to almost 1.0 in 1995.
The differences in mortality across regions between 1950 and 1995, presented in Figure 4 , have been much smaller than have been those for fertility. While fertility rates diverged significantly between East Asia and LAC since 1950, crude mortality rates converged from 1960
5 Migration also plays a role, but this is usually a minor role at the national level. 6 The correlation of the TFR with the crude birth rate, which is not age-standardized, is .98.
on. These two regions have very similar rates in 1995 (although mortality in East Asia remains somewhat higher). Differences in mortality rates between these two regions and the rest of Asia are also relatively small. Likewise the differences between East Asia and LAC on one hand and Europe and North America on the other in recent years are quite small, with the former having lower crude mortality rates than the latter because mortality rates increase substantially as old age dependency ratios increase. Therefore, the differences that we observe in age structures, dependency ratios and average ages of the population are due basically to differential fertility and not due to differential mortality.
The combination of rather high fertility and low mortality rates places Asia and LAC close to the world average in terms of annual rates of population growth. Figure 5 shows that LAC still has a population growth rate over 1 per cent, which is normally considered the threshold to enter the fourth stage of demographic transition in which the population growth falls to replacement levels. Given the reduction in fertility experienced by East Asia since 1955, population growth rates in that region are now about half those observed in LAC, and are very similar to the rates observed in some of the most developed regions in the world. According to the UN population projections, LAC will reach the same population growth rates currently observed in East Asia (0.6 per cent per year) only in the year 2030, even though these regions had similar age structures in 1950.
Differences within LAC
The case of LAC is especially interesting. According to the United Nations projections LAC is the region that will register the largest age structure changes in the next 30 years. These changes are fairly predictable because they are consequence of fertility declines observed in the past or currently taking place. However, within the region there are a number of countries where the transition has been relatively slow and where there is still scope for major reductions in fertility that could trigger more rapid demographic transitions later in the next century.
Differences in age structure within LAC are quite apparent when looking at the young dependency ratios in With the exceptions of specific cases such as Haiti, Uruguay and Argentina, there seem to have been relatively small differences in death rates across the countries in the region by 1995.
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There were much sharper differences within the region in 1950, but death rates declined more in the countries with higher mortality in 1950, and convergence has been faster in terms of death rates than for fertility. An extreme case is the comparison between Guatemala and Barbados.
Guatemala had death rates almost twice as large as Barbados in 1950, but by 1995 death rates were very similar. On the other hand fertility in Guatemala was 1.5 times higher than Barbados in 1950, but almost three times higher in 1995. This is an example of the fact that the age structure differences observed within LAC today are primarily due to fertility rate differentials and not to mortality rate differentials.
The age structure and dependency ratio shifts expected in the next decades in LAC will be due mainly to fertility reductions. As can be seen in Figures 3 and 4 and Table 1 , the countries in LAC with the highest fertility rates were still way above the world average fertility in 1995, which suggests that there is still scope for substantial reduction. However, in terms of mortality, most LAC countries were below the world average in 1995 already; with few exceptions, major declines are not expected in the future. In fact, death rates tend to increase with the shift of the population toward the older age group, as noted above, so crude mortality rates may well increase in many countries in LAC.
In summary, there are substantial differences in dependency ratios among regions and within LACC and the differences in dependency ratios that we observe today across regions in are primarily due to the dynamics of fertility. In some countries and regions fertility has declined at much faster paces than in others and have triggered subsequent shifts in dependency ratios that have strong implications for various economic outcomes. Because fertility, rather than mortality, changes are expected to be the major determinant of near-term future changes in dependency ratios and because there is still scope for significant reductions in fertility in several countries and regions, it is of interest to investigate with what factors have differential changes in fertility rates among countries and regions and within countries and regions, been associated.
Correlates of Fertility Differences and Fertility Declines for Major World Regions
Why did LAC and East Asia develop demographically along different paths after the 1950s, even though they seemed to look very much alike in that decade? And why have some countries within LAC experienced much sharper fertility reductions than others? There is a huge literature (much of which is reviewed in Birdsall 1988 , Schultz 1997 and Behrman 1999a ) that attempts to explain what factors determine fertility. Some of the factors that are highlighted in this literature are:
• Culture and religion: Religious beliefs and cultural patterns usually have strong associations with the roles that women and men play in society. By influencing the way women allocate their time between home and market activities and within the household, and by providing incentives and/or constraints to the use of contraceptive methods, they influence decisions of how many children to have. Differences in religious or cultural patterns could therefore have strong associations with fertility.
• Health and the epidemiological transition: The more precarious are health conditions, the lower the probability of survival of each child, and therefore the larger the number of pregnancies required to be able to have offspring that result in any target number of adult children. If health conditions improve and reduce infant mortality rates and increase life expectancies, people will perceive increased probabilities of survival to adulthood and can achieve their expected desired family size with fewer births. Further, with longer expected life times, the returns to human resource investments are greater, thus shifting the incentives towards investing in more child quality relative to child quantity.
• The roles of children: In societies in which child labor is productive (e.g. communities with predominantly agricultural activities on family farms) the income-generating potential of children can be high relative to child costs, which provides incentives for having many children. Children also may be sources of old age security in the absence of good capital markets and public programs for old-age support, so couples may decide to have more children to reduce the risk of not being able to support their standard of living after retirement or if struck by illness or disabilities. Both of these possibilities are likely to be reduced with urbanization and market development.
• Income/wealth and quality effects: If children are "normal" goods that provide utility to parents, people would tend to have more children the higher their income level, and the lower the economic cost of raising each of them. However, if the "quality" of each child can be substituted for the quantity of children in the satisfaction of parents' preferences, rather than having more children richer parents might invest in higher quality for each child, thus reducing fertility. The relation between income and fertility therefore is theoretically ambiguous if prices of quality change with income (Becker 1991 , Becker and Lewis 1973 , Willis 1973 . Empirical evidence on the relations among fertility, child quality and income suggests that people choose more "quality" and not more quantity of children as their income increases, though many of the available studies do not identify well the effect of prices for quality separate from the effect of income.
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• Schooling and labor market opportunities: Both the schooling of men and women may influence the number of children born through various channels. Schooling may affect the ability to achieve a latent desired number of births. If the schooling of women increases their awareness and use of contraceptive methods or increases their bargaining power relative to husbands' higher preferences for children, then more educated women can achieve fewer undesired births Schultz 1985, 1987) . If additional schooling increases productivity within the household --for example, by more efficient use of health services --then the resulting reduction in the cost of child quality also may lead parents to shift to fewer but higher-quality children.
9 If women have better market opportunities because of the acquisition of human capital, the opportunity cost of their time invested in child care increases with schooling, so they tend to have fewer children if the increased opportunity cost is large enough to offset the potential positive income effect (Kremer and Chen 1999) .
Similarly, if the reward paid in the labor market for a fixed amount of schooling increases, the opportunity cost of the time invested in raising children increases, and the desired number of children tends to decline (with the net effect depending on the income versus the price effects once again). As noted in the introduction, conventional wisdom and much of the past empirical literature suggests that women's schooling is the dominant factor associated with fertility declines, though in most studies exactly what causal role women's schooling is playing is not identified.
We combine several international data sources with information for most of the countries in the world for 1950-1995 to explore whether there are correlations in real world data that may be related to some of the above possibilities. We stress, however, that with such data, we (and others) can only describe associations among some of the existing variables and not test causal explanations. The latter requires rich microdata that permit the estimation of the underlying models of behvior in particular institutional and market contexts. 
Associations between Total Fertility Rates and Other Aggregate Variables
To examine associations between a number of aggregate variables that relate to the possible fertility determinants discussed above and fertility we regress the total fertility rate on various socio-economic variables using random effect specifications (Tables 2 and 3) . 10 Because variables such as urban population share and average schooling levels change slowly over time, we use observations for every five years from 1960-1995 with each country contributing up to 8
observations. Table A1 in the Appendix presents summary statistics for all the variables included in the regressions.
We begin by examining the static relationship between the total fertility rate (TFR) and religion in column 1 of Table 2 . The TFR is regressed on three variables indicating the proportions of the population classified as belonging to the Muslim, Catholic, and Protestant religions, respectively with other religion acting as the omitted category. 11 These estimates imply that countries that are 100% Muslim have an average of 2.6 births more than countries that are 100% Protestant and 2.0 births more than countries that are 100% Catholic. However when latitude and GDP per capita are added in regression 3, the share of the population that is Protestant is associated with higher fertility than the Catholic share, while GDP per capita and latitude have strong negative associations with fertility.
The main reason for introducing latitude is that we want to account for the fact that certain geographic areas are more prone to disease and mortality than are others. The hypothesis is that children living in these areas face a lower probability of survival to adulthood, and thus, couples chose to have more children for any future desired family size. Due to the lack of alternative indicators we introduce the latitude of the main city of each country as a proxy for geographic conditions because this is a way of distinguishing between tropical and temperate areas (the higher the value of the index, the further away is the main city of the country from the Equator). 12 The estimates in regressions 2 and 3 indicate that higher fertility rates are significantly and strongly associated with being closer to the Equator. The fit of the regression with inclusion of the latitude and GDP variables increases substantially and is associated with over half of the variation in the country fertility rates.
Adding more variables to the specifciation in regression 3 reveals strong collinearity among average schooling, GDP, urbanization and latitude. 13 The addition of average schooling for the whole population in equation 5, and of schooling for both men and women and the urban population share in regression 6 reduces greatly the magnitude of the effects of GDP and latitude. Latitude no longer has a significant association with fertility. Higher average schooling of women is associated with a larger marginal decline in fertility than a similar increase in average schooling for men. Women's schooling is specified in levels in regression 7 to allow for a non-linear relationship between women's schooling and fertility. 14 This specification yields a better fit than the preceeding ones and is consistent with about two-thirds of the sample variance in fertility.
The correlation of women's schooling with urbanization and latitude perhaps indicates that women have more opportunities in more urbanized countries, and the latitude and 11 These variables were taken from La Porta, et. al (1998) . Note that although the number of observations seems to be large, there is no variability in these three variables over time, so the real number of observations is equal to the number of countries in our data (which is 159). 12 The data was taken from Sachs and Warner (1995) . This variable does not vary over time and so the real number of observations is equal to the number of countries. 13 The data on the proportion of urban population is taken from the United Nations (1998). For the period 1950-1992, the source for the PPP adjusted GDP per capita is the Penn World Tables. The World Bank Development Indicators (1998) provide a series of PPP adjusted GDP per capita for the period 1980-1997. We use the growth rates from the World Bank (using the same definition as in the the Penn World Tables) to extend the Penn Tables  series up to 1995. The measure of schooling that we use --the stock of schooling of the population over 25 years of age as presented by -depends on the age structure. For example one country may have a higher proportion completing some secondary school than another with identical age-specific schooling because the former country has a younger population and there is a secular positive trend in schooling. If we assume the measurement error in the Barro-Lee data is uncorrelated with fertility this would bias the schooling coefficient estimates toward zero. 14 See Lam and Duryea (1999) for the case of Brazil using micro-data. The marginal effect of schooling is found to be larger at lower levels of schooling.
urbanization variables in the previous regressions are in part capturing this effect. In the case of religion, it is interesting that now the magnitudes of the coefficients have been reversed. The largest coefficient estimate is now found for the proportion Protestant. This suggests that religion and schooling are highly correlated and that perhaps the effect of religion on the total fertility rate is acting through schooling. Women in Muslim and Catholic countries have higher total fertility rates, but this may be mainly because there is a relation between religion and schooling.
Among the three female schooling levels in column 7, the largest estimated association is for the primary school level. Going from no schooling to primary has a larger association with the total fertility rate than going either from primary to secondary or from secondary to higher schooling.
In Table 3 we add some health indicators to the equation. Regression 8 includes the share of the population with access to potable water to proxy health conditions, which has the expected negative relationship with fertility. While it is beyond the scope of this paper to map out the different pathways of the collinear variables it is noteworthy that women's schooling retains a significant negative association with fertility throughout the specifications. This is consistent with the considerable emphasis on women's schooling in the previous literature that is noted in the introduction. To conclude that men's schooling has no assoication with fertility because it does not have significant coefficienct estimates in these regressions might be erroneous because both men's and women's schooling may be determinants of health measures such as available potable water. 15 In other words if men's schooling is a major determinant of income or GDP and thus of the capacity to provide potable water, after controlling for water and GDP there may be no direct effect of men's schooling on fertility even if there is an important indirect effect through potable water. The overall results in regressions 9 and 10, where we use different proxies for health conditions, are similar to those just discussed. 16 The health indicators have significant negative associations with fertility while female schooling remains significant in all cases.
Unfortunately most of our measures of health conditions included so far are unavailable for the full period as well as incomplete for the full sample of countries. For example, the data 15 Schultz (1993) also reports that the differences between men's and women's schooling as reported in the BarroLee data are mainly measurement error and are not highly correlated with the difference as calculated from microdata. 16 Given these limitations we prefer to use a health measure that we constructed based on parents' survival expectations for their children. We do not use the infant mortality rate or life expectancy at birth as measures of improvements in survival because high rates of fertility also cause high infant mortality rates associated with close birth spacing. Instead we purge the life expectancy measure of the influence of mortality before age one to investigate associations between fertility and improvements in health outcomes after age one.
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Specifically, we predict a measure of life expectancy at age one (e 1 ) using the infant mortality rate (imr) and life expectancy at birth (e 0 ) as follows. Life expectancy at birth is equal to the average share of the first year lived (L 0 ) plus the number of additional years lived after exact age one (e 1 ) for those who survive to age one (l 1 ):
(1) e 0 = L 0 + l 1 e 1.
Because l 1 =1-q 0 , where q 0 is the probability of dying at age 0 (before age one), equation (1) can be rewritten as:
Because L 0 = (1-q 0 ) + q 0 a 0 and:
both q 0 and L 0 are functions of a 0 , the fraction of the year lived for those who die at age 0.
According to Conde, et.al. (1980) , a 0 can be estimated by a 0 =.08816+1.4304(imr). So, if we 17 All information on life expectancy and infant mortality is taken from the UN (1998).
substitute L 0 and q 0 into equation (2), we can estimate e 1 with the UN's published values of e 0 and imr by:
(4) e 1 = (e 0 -(1-q 0 )-q 0 a 0 )/(1-q 0 ).
The mortality that we purge before age one matches published data on the difference between e 1 and e 0 for the 1990s.
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Equation 11 in Table 3 presents the results of using e 1 as our proxy for health, which increases the number of countries and observations for the period 1960-1995. The sign, magnitude and statistical significance of the coefficients for religion, urbanization and the schooling variables do not vary significantly between equations 8 and 11, indicating that these coefficients are robust to different ways of incorporating information on health variables.
However, the coefficient for latitude and GDP per capita remain insignificant but change from negative to positive, and from positive to negative, respectively. This indicates that e 1 is capturing some aspects of health that are correlated with geographic conditions and GDP, that are not accounted for by the proportion of the population with access to potable water.
To this point we have focused on regressions estimated with random effects that use both cross-country and within-country across-time variation. To test whether the magnitudes and significance of the coefficient estimates are sensitive to the method of estimation, we also present country fixed effect regressions in columns 12 and 13. The first of these excludes the health-related variables, while the second uses e 1 . The main differences between the equations excluding health (regressions 7 and 12) are that the coefficient estimate of the proportion of urban population doubles in magnitude, the sign for the coefficient estimate for male schooling becomes very small and insignificant, and the coefficient estimate for female schooling becomes larger when controlling for all time-invariant country effects. Thus, there are country-specific characteristics that are strongly correlated with urbanization and schooling. Excluding them biases these coefficients downward. Perhaps the most surprising of these results is the effect on male schooling. Because the coefficient estimate is not significant, it supports the hypothesis 18 Our estimates of (e 0 -e 1 ) are very close to those reported for 1995 by the UN's 1997 Demographic Yearbook, Table 22 . For example additional life expectancy at age one is .5 years lower in Canada than at age zero according to our calculations which is the value reported in Table 22 . The additional life expectancy in Paraguay and Brazil is 1.8 years higher at age one than at age zero since these countries have a much higher estimated a 0 and imr than that, after controlling for income, male schooling has no additional association with fertility.
Comparing regressions 12 and 13 shows that once survival after age one is included in the regression, men's schooling is associated with an insignificant but positive increase in fertility.
The coefficients on women's schooling are diminished slightly by the addition of the health indicator but are higher in the fixed effect specification than in the random effect specification.
Decomposing Associations of Various Aggregate Variables with Differences in Fertility among Regions and Over Time
In this section we use the regression coefficient estimates in column 11 in Table 3 to decompose the differences in fertility across regions that are documented in Section 1. We multiply each coefficient by the mean of the variable in question to obtain the "predicted" fertility. 19 In Table A3 in the Appendix we use these predicted values to decompose the difference in the total fertility rate between several developing regions and the TFR in developed countries with data from 1990-1995. For instance, the first column of Table A3 indicates that there is an actual difference in fertility of 1.68 between the world average and the average for developed countries. Our regression results predict a 2.08 point difference, so there is an overestimation of 0.40. This means that there are some unobserved factors that reduce the fertility difference between the developing and developed countries to about a fifth less than predicted by the observed variables used in these simulations.
The dominant factors that are associated with the difference between fertility in the developed and the developing countries are summarized in Figure 6 . According to our estimates, the two key variables are the differences in female schooling and in health. Female schooling differentials are consistent with about three-quarters of the difference (76%) with that for secondary school most important (39%) and that for tertiary school next (22%). Better health in the developed than in the developing world as represented by our life-expectancy-at-age-one variable are consistent with about half of the difference (51%). These two sets of variables alone, thus, are associated with more than the observed difference (127%), with partial offsets Canada. 19 Summary statistics for each variable and region can be found in Table A2 in the Appendix.
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associated somewhat with the total net effect of the other observed variables but primarily with differences in unobserved variables (-24%). Among the other observed variables, religious differences have a relatively large association (-17%), though, as noted in Section 2, within the multivariate specification the associations with religion are different from what frequently is assumed. In particular, developed countries have higher proportions of Protestant populations than the average developing country (see Table A2 ), which are associated with a negative part of the difference in fertility. Had the developing countries had smaller differences in the distribution of the population by religion with respect to the developed countries, fertility rates would actually be higher. The other three observed variables are associated on net with 15% of the difference between the developing and developed countries' fertilities: 9% for PPP GDP per capita, 5% for schooling of males, 3% for the percentage urban population, and -2% for latitude.
Once there are controls for female schooling, life expectancy at age one and religion, none of these other observed variables has a very large association with regional fertility differentialsthough, as noted, they may have causal effects that work through some other variables.
Similar patterns are obtained when comparing Africa, Asia (excluding East Asia) and LAC with the developed countries (see Figure 6 ). The main differences are that, for Africa, where health is relatively precarious, this variable is associated with a somewhat higher proportion of the difference between this region and the developed country average and female schooling and religion are associated with somewhat smaller proportions of the difference. For Asia (excluding East Asia), the opposite is the case -there are somewhat larger associations for female schooling and religion and smaller ones for health. For LAC, as for Asia (excluding East Asia), the association with female schooling is larger (80%) and that for health is smaller (34%) than for all developing countries combined, but -as for Africa -that with religion is relatively small (and positive in sign for LAC). For female schooling for LAC, differences in secondary schooling have particularly large associations (61%) and those for tertiary schooling also are relatively large (27%). Because LAC has a higher proportion of its female population over 25 years of age with completed schooling at the primary level than do the developed countries, differences in this schooling level are associated negatively with the fertility difference (-8%).
The decomposition for the difference between East Asia and the developed countries is much different that are those between the other developing countries and the developed countries {PAGE } that are summarized in the previous paragraph. In this case, the difference in TFR is quite small and negative, indicating that on average East Asian countries have a lower fertility rate than the average developed country (though as noted above in Section 1, it in fact is higher than for Europe but lower than for North America). 20 The lower levels of female schooling in East Asia and of health in East Asia in comparison with those in the developed countries by themselves predict a higher fertility rate in this region than in the developed countries. But the associations with religious differences, which act in the opposite direction, also appear to be very large and more-or-less offset the associations with differences in female schooling and in health.
In sum, these decompositions indicate that the key variables that are associated with differences in fertility rates in the developing and the developed world are differences in female schooling, health and religion. To check for the robustness of these conclusions, we perform the same decomposition as in Table A3 , but instead of using the coefficients from equation 11, we use the fixed effects coefficients in equation 13 to control for all fixed country differences, not only religion and geographic location. The results are presented in Table A4 in the Appendix.
The fixed effect equation generates larger differences between the predicted and the observed TFR, but in this case also we arrive at the conclusion that the key associations are with differences in female schooling and health (the religious variables are absorbed into the country fixed effects). The main difference with Table A3 with regard to the observed variables is that differences in male schooling are associated negatively with the fertility difference in the country fixed effects estimates.
Decomposing changes over time
We use the same basic procedure to decompose the changes in TFR in each region between 1960 and 1995. 21 Table A5 presents the full decomposition while Figure 7 summarizes the results. In each case we estimate the predicted fertility rate for 1960 using the coefficients in equation 11 and the average value of each variable. For all developing countries, the TFR declined by 2.09 between 1960 and 1995. 1.75 (84%) is associated with changes in the observed 20 Because of this small negative difference, the proportional differences in the right side of Table A3 are relatively large in absoulte magnitudes and opposite in sign from those for the other developing country regions even though the values in the left side of the table generally are similar in sign and magnitude to those for the other developing country regions.
variables in the equation. Changes in health (45%), female secondary schooling (22%) and female tertiary schooling (14%) are associated with most of change in fertility rates. This general conclusion applies to the individual developing regions, albeit with some differences in the details. In Africa, the expansion of primary schooling had a larger association with fertility change than did changes in secondary or in tertiary schooling, and changes in health were much more important in proportional terms (79%) than in other developing country regions. In Asia (excluding East Asia), LAC and East Asia the associations with improvements in health --while less important in proportional terms than in Africa --have had much larger absolute associations with fertility changes -associated with reductions of 1.31, 1.06 and 1.36, respectively. In East Asia, further, changes in female secondary schooling were associated with a larger part of the decomposition than in any other developing country region. According to Table A6 in the Appendix presents the same decomposition, but in this case we use the coefficient estimates from the fixed effects regression in equation 13. The conclusions from the previous table estimated with random effects are robust to this specification also. After controlling for country differences, the main variables associated with the fertility declines in each region are female schooling and health.
In Section 1 we documented the fact that around 1950 East Asia and LAC registered similar fertility rates, but that since that decade, fertility declined much faster in East Asia.
Therefore it is of interest to decompose the difference in the reduction in TFR between these two regions. Table 4 presents the decomposition. The estimates are obtained by subtracting the predicted change in East Asia from the predicted change in LAC for each independent variable.
If we use the coefficient estimates from the random effects estimation in equation 11, we find that the equation over-predicts the differences in changes in the TFR between East Asia and Latin America by .30 (the actual difference is -.68 and the predicted difference is -.98).
Differences in changes in female schooling (76%) and in health (43%) are associated with most of the difference in the speed at which the TFR reduced, but differences in changes in GDP per 21 Average values for the independent variables for the 1960s are presented in Table A2 in the appendix.
capita (20%) also has a fairly substantial association. 22 According to Table 3 GDP per capita has a negative association with fertility, and the simulation suggests that growth in East Asia is one of the reasons why fertility declined faster than in LAC (see Table A2 ). But even in this case, different changes in female schooling and in health had more predominant associations with the differential changes in fertility. Table 4 also includes a decomposition using the fixed effect coefficient estimates. The main difference with the random effects is that after controlling for all country-specific characteristics, differential changes in female secondary schooling are associated with a larger share of the difference in fertility decline between East Asia and LAC and differential changes in health have a somewhat more modest association with the differential fertility declines between East Asia and LAC.
A Look within LAC
Can the conclusions to this point be extended to the case of specific countries? LAC provides a good setting for looking into this question, because this region includes some countries that have characteristics similar to some of the East Asian countries with the oldest populations and other countries that have populations that are as young as in some of the African countries. In this section we perform simulations similar to those in the previous section, but rather than considering regions, we use data from 22 individual LAC countries. Table A7 in the Appendix presents the average values of the independent variables used in our simulations, for 1960 and 1995. Table 5 decomposes the difference in TFR between each of the LAC countries in our sample in 1995 and the total fertility rate in Uruguay in that year. We choose Uruguay as a reference point because this is the country with the lowest fertility in LAC in 1960, as well as one of the lowest fertility rates in LAC in 1995. It is also of interest because it is perhaps the country most advanced in the demographic transition.
On average, the observed variables considered are associated with 68% of the difference between the TFR in each country and Uruguay. On average, 58% of the total difference is 22 These three associations total more than 100% but are offset primarily by unobserved differences in the changes that are -41% of the total. associated with differences in female secondary schooling, 25% with differences in female tertiary schooling, 21% with differences in female primary schooling, and 33% with differences in health. Latitude, GDP per capita and male schooling are not associated with particularly large portions of the differences between Uruguay and the rest of the countries, even though Uruguay is usually regarded as one of the most developed countries in the region in terms of output and schooling levels. 23 Therefore, generally speaking the conclusions from the previous section hold within LAC. 24 Finally, Table 6 presents the decomposition of the change in the total fertility rate for each individual country, between 1960 and 1995. On average, the independent variables are associated with around 68% of the decline registered between these years. Female secondary (13%) and tertiary schooling (12%) and health (38%) are associated with most of the fertility decline on average. The largest fertility declines within LAC are observed in the Dominican
Republic and Costa Rica, where the TFR was reduced by more than 4. In these two countries female schooling and health are associated with an overwhelming proportion of the shift.
Nevertheless, there are some cases that deviate from the general pattern. For example, in Argentina, Barbados, Costa Rica, Dominican Republic, Ecuador, Jamaica, Panama, Trinidad and Tobago and Uruguay, there was a reduction in the proportion of females with primary schooling (see Table A7 ), and because primary schooling is associated with lower fertility, this variable has a positive association with the TFR. However, this reduction corresponds to a shift toward secondary schooling, which completely compensates for the effect. Two other cases that deviate from the general pattern are Bolivia and Brazil, where the proportion of females with secondary schooling is associated with an increase in fertility rather than a decline. According to Table A7 , the reason is that the share of females above 25 years of age with secondary schooling decreased in these countries between 1960 and 1995, while the share with primary and higher schooling increased. The increases in the latter two schooling levels fully offset the positive association with changes in female secondary schooling. 23 Urbanization is relatively high in Uruguay and is associated with a large part of the difference in TFR with the Dominican Republic, Guatemala, Haiti, Honduras and Trinidad and Tobago but is not very important in comparisons with other countries in LAC. 24 The same set of decompositions were performed using the fixed effects coefficients, and the same basic conclusions hold.
In sum, the results presented in this section suggest that, similarly to the case of the crossregional analysis, differences of female schooling and health are consistent with most of the differences in fertility rates around 1995 between Uruguay, which is a country with relatively low fertility, and the rest of the LAC countries. Changes in these two variables, but particularly in the health indicator, also are consistent with most of the reduction in fertility among countries in LAC in the past 30 years.
Conclusions
There is a recent renewal of interest in the relation between shifts in the dependency ratios of a population and various economic outcomes in developing countries. These shifts are triggered by changes in fertility and mortality that take place some years before becoming apparent by affecting dependency ratios. Sharp fertility declines are associated with shifts in dependency ratios that can create a window of opportunity for subsequent development. A large number of countries in the world are still experiencing, or at the verge of experiencing, fertility
declines.
This paper first shows that differences in fertility are much more important than differences in mortality in understanding recent differences in dependency ratios across countries. It then sheds light on the factors that are associated with differences in fertility across regions, and differences in the rate at which fertility has declined over time. We use econometric estimates to decompose the differences in fertility rates between developed and developing countries, as well as the differences in fertility between 1960 and 1995 for several developing regions. We perform a similar analysis for 22 countries in the Latin American and Caribbean region.
In all cases we conclude that the main factors associated with fertility differences and changes through time are differences in female schooling and in health related to life expectancies. The relevant weights of the associations of these two variables tend to differ somewhat depending on whether the focus is on fertility differentials among countries and regions in 1995 or on fertility declines between 1960 and 1995. Female schooling differentials have stronger associations with such fertility differences among regions/countries in 1995, but {PAGE } differential changes in health tend to have larger associations for fertility declines between 1960 and 1995.
Female schooling long has been emphasized as strongly associated with fertility declines -usually based on associations such as we present here rather than persuasive estimates of casual effects. The consensus in the previous literature, in fact, seems to be that the inverse association between female schooling and fertility is the largest association in most empirical experience, as we discuss in the introduction.
Some, but less attention has been paid to the possible importance of health. Yet we find that the associations between differences in health and in regional/country fertility rates are quite strong in may cases. Moreover, in most cases, the associations between changes in fertility over time have larger associations with changes in health as represented by life expectancies than with changes in female schooling. Because it is the dynamic changes in fertility that are really of interest for most purposes rather than inferences about dynamics that may be misleadingly made from cross-sectional comparisons, this suggests that the importance of associations of increased female schooling relative to those of improved health may be overstated in the literature, which is substantially based on inferring longitudinal relations from cross-sectional data. Therefore, both for understanding and for considering promising policy alternatives that may have high payoff in terms of economic growth through accentuating "demographic windows of opportunity" it would be valuable to have careful studies that identify what are the causal factors underlying the strong associations that we report in this study between fertility differences and differences in health as well as those between fertility differences and differences in female schooling. -6.80 -7.30 -4.89 -7.72 -12.16 -9.80 % of females>25 with secondary -0. Source: Authors' estimations. 'z' stastic presented in italics below the coefficients. Source: Authors' calculations from various sources. 
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